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To evaluate the usefulness of transbronchial needle aspiration biopsy (TBNA) for the
diagnosis of mediastinal involvement, we have prospectively examined 316 patients with
morphologically verified bronchogenic carcinoma. The percentage ofpositive aspirations
(149 of 316) from the three basic lymph node groups in the mediastinum was not signifi-
cantly different. Tumor cells were aspirated from the mediastinum in 75 of 112 patients
with radiologically positive findings and in patients with 74 of204 radiologically negative
findings. Mediastinal involvement was verified even in 61 of 196 patients with a normal
endoscopic picture. Metastases were proved in 14 of 39 patients with peripheral versus
135 of 277 patients with central carcinoma. Tumor cells were aspirated in 47 of 76
patients with undifferentiated small cell carcinoma, 92 of227 patients with squamous cell
carcinoma, and 10 of 13 patients with adenocarcinoma. Our results suggest that TBNA
being a highly diagnostic and less invasive method, will prove its clinical importance.
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INTRODUCTION
Many factors influence the prognosis of patients with
pulmonary carcinoma. One of the most important fac-
tors is the existence of metastases in the mediastinal
lymph nodes. Based on the 5-year survival rate, a
number of authors consider the involvement of the
mediastinum, even when the resection is technically
possible, to be a contraindication for surgical treat-
ment [1-9]. Therefore, the evaluation of regional
lymph nodes is an important part of the preoperative
preparation of patients.
Lately, some authors mainly American, suggested the
use of transbronchial needle aspiration (TBNA), intro-
duced by Schieppati in 1958 [10], for morphological
verification ofmediastinal adenopathy. This method was
f’lrst introduced using the rigid bronchoscope [11-18].
The development of the flexible technique and flexible
needles by Wang and Terry in 1983 17] and Oho et al.
in 1979 19] was a prerequisite for the use ofthe fiberop-
tic bronchoscope for TBNA [18,20,21]. Another devel-
opment in this biopsy technique is the introduction of
needles to obtain material for histological analysis both
by rigid [22] and flexible [23] bronchoscopes.
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The aim of this study was to evaluate the usefulness
ofTBNA for the diagnosis of mediastinal involvement
in patients with bronchogenic carcinoma, using two
different techniques.
MATERIALS AND METHODS
A prospective examination of 316 patients (58 women
and 258 men) with primary pulmonary carcinoma was
canfed out. The diagnosis was morphologically veri-
fied in all cases. The lesion was localized in the left
lung in 50 patients and in the right lung in 266
patients.
TBNA was performed as previously described
[18-22] in 151 of the patients using a flexible needle
type liB (Mill Rose). TBNA was performed prior to
the other biopsy procedures to avoid false-positive
results 18,24]. We followed the endobronchial mark-
ers described by Wang et al. in 1984 [25] for increas-
ing efficacy and decreasing the risk of damage of vital
mediastinal structures. In the remaining 165 patients,
TBNA was performed using a rigid bronchoscope
(Storz) with needles N 10436 andN 10438, especially
designed for this purpose.
All procedures were performed under local anesthe-
sia with lidocaine after premedication with atropine
when there were no contraindications.
RESULTS
Of the 316 patients examined TBNA showed tumor
cells in the regional lymph nodes in 149 (47.15%). The
hilar lymph nodes have been examined in a relatively
low number ofpatients, because their involvement in the
neoplastic process does not have the same significance
as lymph nodes localized in the mediastinum. In these
patients the percentage of positive results was high: 34
of 37 or 91.89%.
The results ofTBNA were not significantly related to
the localization of the lymph nodes examined. The per-
centages of positive aspirations from the three basic
groups oflymph nodes in the mediastinum were similar
(Table I).
TABLE Correlation of TBNA Findings with Localization of
Mediastinal Lymph nodes
Localization of No.
Lymph Nodes Punctures
Results
Positive Negative
n % n %
Subcarinal 290 104 35.86 186 64.14
Right paratracheal 171 66 38.60 105 61.40
Left paratracheal 31 8 25.81 23 74.19
Total 492 178 36.18 314 63.82
Using TBNA, tumor cells from the mediastinum
were more frequently aspirated in the patients with
undifferentiated small cell carcinoma (47 of 76,
61.84%) and adenocarcinoma (10 of 13, 76.92%) and
rarely when the primary tumor was ofthe squamous cell
histologic type (92 of 227, 40.53%) (Table II). From 39
aspirations performed in patients with peripheral pul-
monary carcinoma 14 (35.9%) had metastases in the
mediastinum, versus 135 of 277 (48.74%) of the
patients with central lesions (Table HI).
Two other criteria, the radiologic view of the medi-
astinum and endoscopic findings, were compared with
the diagnostic yield of TBNA. Using this method, in
66.96%, of the patients with radiologically positive
findings and in 36.27% of the patients with radiologi-
cally negative findings, metastases in the mediastinal
lymph nodes were identified. In 73.33% ofthe patients
with endoscopic views suspicious for compression
from mediastinal lymphadenopathy, tumor cells were
obtained. We were successful using TBNA in verify-
ing involvement of the mediastinal lymph nodes by
the neoplastic process even in patients with a normal
endoscopic picture (31.12%) (Tables IV and V).
TABLE II Results ofTBNA Compared with the Histology of the
Tumor
Results
Positive Negative No.
Histology Patients n % n %
Squamous cell 227 92 40.53 135 59.47
Adenocarcinoma 13 10 76.92 3 23.08
Undifferentiated
Small cell 76 47 61.84 29 38.16
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TABLE III Efficacy ofTBNA Related to Localization ofPrimary
Tumor
Results
Positive Negative No.
Localization Patients n % n %
Central 277 135 48.74 142 51.26
Peripheral 39 14 35.90 25 64.10
Total 316 149 47.15 167 52.85
TABLE VI Efficacy ofTBNA Related to the Technique
Results
Positive Negative No.
Technique Patients n % n %
Rigid 165 89 53.94 76 46.06
Flexible 151 60 39.74 91 60.26
Total 316 149 47.15 167 52.85
For evaluating the usefulness of the new flexible
technique in performing the procedure, the results
obtained were compared with those from conventional
rigid bronchoscopy. The efficacy is similar for both
(Table VI) and the flexible technique is more conve-
nient both for the patient and for the operator.
No significant complications from the procedure
were observed. Minimal bleeding that always resolved
spontaneously occurred at some of the puncture sites.
DISCUSSION
Mediastinoscopy has quickly replaced other biopsy
methods [26-28] after its introduction in 1959 [29]. Its
high diagnostic value was proved in the 1960s [30].
Three groups of lymph nodes, anterior mediastinum,
subaortic, and back carinal, however, remain inaccessi-
TABLE IV Relationship of TBNA to Radiological Findings for
Mediastinum
Results
Positive Negative No.
Mediastinum Patients n % n %
Normal 204 74 36.27 130 63.73
Abnormal 112 75 66.96 37 33.04
Total 316 149 47.15 167 52.85
TABLE V Relationship ofTBNA to Bronchoscopic Appearance
of Airway
Results
Positive Negative
Finding Patients n % n %
Normal 196 61 31.12 135 68.88
Abnormal 120 88 73.33 32 26.27
Total 316 149 47.15 167 52.85
ble for cervical mediastinoscopy [31]. More important,
the lymphatic drainage from the left lower lobe crosses
the subcarinal lymph nodes and turns right, which is
not the same for the left upper lobe [32]. Thus, left
parasternal mediastinotomy has to be considered for
the assessment of regional adenopathy in malignant
lesions involving the left upper lobe of the lung [33].
Mediastinoscopy has proved to be a reliable tech-
nique for staging and defining the resectability of pul-
monary carcinomas. However, being a surgical
intervention, it can be accompanied by serious compli-
cations [33,34] although recently these have been sig-
nificantly reduced due to improved surgical and
anesthesiologic techniques. The complication were the
reason for introduction of alternative noninvasive tech-
niques. While conventional roent-genography and
tomography are not very useful [35-38] computed
tomography (CT) is extremely sensitive [39-45].
Magnetic resonance imaging has almost the same sen-
sitivity [46-49]. However, all imaging methods cannot
distinguish the type of process, i.e., malignant or
inflammatory, and this makes their predicative value
quite low. So an additional morphologic verification is
required. For this reason some authors [39-44] do not
favor mediastinoscopy in patients with negative CT
scans. They consider its application obligatory when
enlarged lymph nodes are found in the attempt to min-
imize false-positive results with CT.
The role ofTBNA in the preoperative evaluation of
the mediastinum in the patients with pulmonary carci-
noma is currently under evaluation. Its high sensitivity
and specifity permit a reliable assessment of the
spread of the neoplastic process in the mediastinum
[18,20,21].
We can estimate the role and the significance of
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astinal lymph nodes involvement on the operability
of patients with primary lung cancer. Although the
frequency of the positive results from the hilar lymph
nodes is higher, far more important is the examina-
tion of level N2. The involvement of the hilar lymph
nodes can result from direct invasion of a central
lesion, and more important they remain in the
resected piece of the lung. The extirpation of the
mediastinal lymph nodes is much more difficult and
largely defines the operability of the patient.
The more frequent finding of mediastinal metas-
tases from nondifferentiated carcinoma and adenocar-
cinoma compared with squamous cell histologic type
carcinoma could be explained by the higher metastatic
potential. The manipulation, however, is beneficial
regardless of the primary tumor type, because in
40.53% of patients with squamous cell histologic type
carcinoma tumor cells have been found in the material
obtained.
The relatively high percentage of positive results in
patients with peripheral lung cancer (35.90%)
deserves special attention. Regardless of the factors
influencing these results (cytologic type, degree of
expansion), this seems sufficient evidence to suggest
the use of TBNA for staging even in patients with
peripheral lung cancer. Thus, many unjustified thora-
cotomies in patients considered operable using other
methods of staging can be avoided.
The radiologic and endoscopic findings as an indi-
cation forTBNA are of limited usefulness in our expe-
rience. This conclusion is based on the fact that of the
patients with mediastinal metastases proved by TBNA
31.12% have a normal endoscopic picture and 36.27%
show no radiographic evidence of mediastinal
involvement. Therefore, the lack of radiologic and
bronchoscopic signs for mediastinal lesions cannot be
considered a contraindication for TBNA.
The results obtained by the conventional rigid tech-
nique, although somewhat better, are not statistically
significantly different from those using the flexible
technique. The easier and deeper penetration is an
advantage of the rigid technique, which, however,
cannot compensate for its being more traumatic and
uncomfortable for the patient. The flexible technique,
except for its other advantages, allows also a more
punctual directing of the tip of the needle. For these
reasons we prefer the use of flexible TBNA, per-
formed under conditions that allow intubation with
the rigid technique for the management of eventual
bleeding.
In summary, TBNA is a highly effective method for
the morphologic verification of mediastinal metas-
tases in primary lung cancer or malignant lesions in
the mediastinum. TBNA is indicated in patients with
negative radiologic or endoscopic findings for evalua-
tion of mediastinal involvement too. Of course, the
introduction of needles allowing histologic specimens
to be obtained will extend the possibilities of the
method. We believe that TBNA, being a less invasive
method with high diagnostic accuracy, will prove its
importance in clinical practice.
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